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(54) Alternator pulley unit with a built-in one-way clutch 



(57) One-way clutch 18 has a spring the elastic 
modulus of which is limited up to a predetermined value, 
seal rings 36a, 36b have a sliding resistance with 
respect to the inner rings 22 which is limited up to a pre- 
determined value, and support bearings 17a, 17b have 
a rotation resistance which is limited up tp a predeter- 
mined value. The torque required to rotate the driven 
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pulley 7a relative to the sleeve 8a in the direction for 
overrun condition is limited up to 0.5 N • m. Accordingly, 
the power generating efficiency of the alternator is 
secured while abnormal sounds are prevented from 
occurring with the life of endless belt being prevented 
from reducing. 
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Description 

Field of the Invention 

[0001] An alternator pulley unit with a built-in one-way dutch of the present invention is utilized for driving an alter- 
nator serving as a generator for vehicles, by fixing the pulley unit to an end of a rotation shall of the alternator, and span- 
ning an endless belt between the pulley unit and a drive pulley fixed to an end of a crank shaft of an engine. 

Background of the Invention 

[0002] A structure of an alternator for generating electric power required for an automobile using the automobile 
propulsion engine as a drive source is described for example in Japanese Patent Publication No. Tokukai Hei7-1 39550. 
FIG. 5 shows the alternator described in this Application. A rotation shaft 3 is rotatably supported inside a housing 2 by 
a pair of rolling bearings 4. A rotor 5 and a commutator 6 are disposed on an intermediate part of the rotation shaft 3. 
In addition, a driven pulley 7 is fixed to a portion protruding toward the outside of the housing 2, at one end (the right 
end in FIG. 5) of the rotation shaft 3. In the condition where it is assembled into an engine, an endless belt is spanned 
around the driven pulley 7, and the rotation shaft 3 is freely rotated by the engine crank shaft. 

[0003] For the above described driven pulley 7, one which is simply fixed to the rotation shaft 3 has heretofore been 
used. On the other hand, various kinds of alternator pulley unit with a built-in one-way clutch have been proposed and 
used in part, such as one in which when the running speed of the endless belt is constant or tends to increase, motive 
power is freely transmitted from the endless belt to the rotation shaft, while when the running speed of the endless belt 
tends to decrease, the driven pulley and the rotation shaft are freely rotatable relative to each other. An alternator pulley 
unit with a built-in one-way clutch haying functions described above, is described for example in Japanese Patent Pub- 
lication Nos. Tokukai Sho56-101353, Tokukai Hei7-317807, Tokukai Hei8-61443, Tokukai Hei1 0-285873, Japanese 
Patent Publication No. Tokuko Hei 7-72585, France Patent Publication No. FR2726059A1 and the like. Moreover, such 
an alternator pulley unit with a built-in one-way clutch has been actually used in part. 

[0004] FIG. 6 shows an alternator pulley unit with a built-in one-way clutch described in Japanese Patent Publica- 
tion No. Tokukai Hei1 0-285873. This alternator pulley unit with a built-in one-way clutch has a sleeve 8 that can be freely 
externally fitted and secured to a rotation shaft 3 (FIG. 5). A driven pulley 7a is then disposed concentric with the sleeve 
8 around the sleeve 8. In addition, a pair of support bearings 9 and a one-way clutch 1 0 are provided between an outer 
peripheral face of the sleeve 8 and an inner peripheral face of the driven pulley 7a. Of these, the support bearings 9 
enable free rotation of the sleeve 8 and the driven pulley 7a relative to each other, while rotatably supporting a radial 
load applied to the driven pulley 7a. 

[0005] Moreover, the one-way clutch 10 can transmit a turning force from the driven pulley 7a to the sleeve 8 only 
when the driven pulley 7a has a tendency to. rotate in a predetermined direction relative to the sleeve 8. Therefore, to 
construct the aforementioned one-way clutch 1 0, a cam face 1 2 is formed on an outer peripheral face of an intermediate 
portion of an inner ring 11 which is externally fitted and secured to the sleeve 8. Furthermore, a plurality of rollers 13 
are arranged between the outer peripheral face of the cam face 12 and the inner peripheral face of the driven pulley 7a. 
Then, between these rollers 13 and a retainer 14 for retaining these rollers 13, there are provided a plurality of springs 
(not shown). These springs resiliently press the respective rollers 13 in a direction to make the respective rollers 13 
encroach into a wedge shape at a portion where, of the dimensions of a cylindrical gap formed between the outer 
peripheral face of the cam face 12 and the inner peripheral face of the driven pulley 7a, the width across the diametral 
direction becomes narrow. Furthermore, a torque for pressing the respective rollers 13 based on the resilience is des- 
ignated as 4 N • m or less. 

[0006] According to the alternator pulley unit with a built-in one-way clutch described in the above described Japa- 
nese Patent Publication No. Tokukai Hei1 0-285873 constituted as described above, generating efficiency of the alter- 
nator can be ensured to some degree. That is to say, when the rotational speed of the engine increases, and the 
running speed of the endless belt 1 5 spanning between the drive pulley and the driven pulley 7a tends to increase, there 
is a tendency for the driven pulley 7a to rotate relative to the sleeve 8 in a predetermined direction. As a result, the 
respective rollers 13 encroach into the wedge shape (become locked) at the portion where, of dimensions of the cylin- 
drical gap formed between the outer peripheral face of the inner ring 1 1 and the inner peripheral face of the driven pulley 
7a, the width across the diametral direction becomes narrow, thereby enabling free transmission of the turning force 
from the driven pulley 7a to the rotation shaft 3. On the other hand, when the rotational speed of the engine decreases, 
and the running speed of the endless belt 15 tends to decrease, the driven pulley 7a rotates relative to the sleeve 8 in 
the direction opposite to the above described predetermined direction. Therefore, the respective rollers 13 shift to a por- 
tion where the width of the above described cylindrical gap becomes wider, enabling free rolling of these respective roll- 
ers 13 in the concerned portion (giving an overrun state), so that the driven pulley 7a and the rotation shaft 3 can freely 
rotate relative to each other. At this time, since the respective rollers 1 3 are pressed by means of a torque of 4 N • m or 
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less based on the resilience of the aforesaid respective springs, shift from the locked state to the overrun state can be 
performed at a relatively early stage from when the running speed of the endless belt 15 starts to decrease Since the 
shift to the overrun state is performed at a relatively early stage as described above, the rotation shaft 3 of the alternator 
can continue to rotate in a high region to some extent based on its own rotational force of inertia, regardless of varia 
lions in the rotational speed of the engine, so that the power generating efficiency of the alternator can be ensured to 
some degree. 

[0007] In the case of the alternator pulley unit with a built-in one-way clutch described in Japanese Patent Publica 
lion No. Tokukai Heil 0-285873 constituted and operated as described above, it still cannot be said that the power gen- 
erating efficiency is sufficiently ensured. In addition, there is the possibility of the occurrence of abnormal sounds due 
to rubbing of the driven pulley 7a and the endless belt 1 5 against each other, and a decrease in the life span of the end- 
less belt 15 cannot be sufficientlyj3revented. That is to say, since the crank shaft is rotated and driven based on inter- 
mittent explosions inside the engine cylinder, completely smooth rotational motion is not performed, and the turning 
angular velocity varies slightly even during one rotation. The variation in the turning angular velocity increases as the 
rotational speed of the engine decreases. As a result, the running speed of the endless belt 15 spanning to the drive 
is pulley secured at the end of the crank shaft also varies slightly. Therefore, to ensure sufficient power generating effi- 
ciency of the alternator, it is necessary to make the pulley unit follow the slight variations in the running speed of the 
. endless belt 15. and to promptly perform the shift from the locked state to the overrun state when the running speed of 
the endless belt 15 tends to decrease. 

[0008] On the other hand, even if the running speed of the endless belt 1 5 varies slightly as described above the 
rotation shaft 3 of the alternator rotated and driven via the driven pulley 7a by the endless belt 15 does not var-y so 
abruptly, based on the rotational force of inertia of the rotation shaft 3, and the rotor 5 and the commutator 6 secured to 
the rotation shaft 3. Hence, there is a tendency for the inner peripheral face of the endless belt 1 5 and the outer periph- 
eral face of the driven pulley 7a to rub against each other in opposite directions. As a result, a stress in different direc- 
tions acts repeatedly on the endless belt 15 which is rubbed against the driven pulley 7a, so that slipping occurs 
between the endless belt 15 and the driven pulley 7a. Hence, abnormal sounds are likely to occur due to this slippinq 
or the life span of the endless belt 1 5 is shortened. 

[0009] The decrease in the life span of the endless belt 1 5 based on the friction between the outer peripheral face 
of the driven pulley 7a and the inner peripheral face of the endless belt 1 5 as described above actually arises also due 
to repeated acceleration and deceleration at the time of traveling. That is to say, at the time of acceleration, a drive force 
is transmitted from the endless belt 15 to the driven pulley 7a, while on the contrary, at the time of deceleration a brak- 
ing force acts from the endless belt 15 on the driven pulley 7a that tends to continue rotation based on the inertia 
described above. The braking force and the above described drive force act on the inner peripheral face of the endless 
belt 15 as a frictional force in opposite directions, resulting in a decrease in the life span of the endless belt 15 In par- 
ticular, in the case of a vehicle provided with an exhaust brake such as a truck, the deceleration at the time of decreas- 
ing rotation of the crank shaft in the accelerator-off state is considerable. Based on the above described braking force 
a frictional force applied -on the inner peripheral face of the endless belt 15 increases, and as a result, the life span 
decreases noticeably. 

[001 0] To solve the various problems described above, it has been heretofore proposed to use a pulley with a built- 
in one-way clutch as the pulley for an alternator. In the case of the structure described in the aforementioned Japanese 
Patent Publication No. Tokukai Hei1 0-285873 however, the torque for pressing the respective rollers 13 constituting the 
one-way clutch 10 in a predetermined direction is as large as 4 N • m. Therefore, the structure described in Japanese 
Patent Publication No. Tokukai Hei1 0-285873 can cope with a relatively large variation in the rotational speed of the 
engine, but it is unlikely to cope with slight variations in the turning angular velocity occurring during one rotation of the 
crank shaft. If the pulley unit cannot cope with slight variations in the turning angular velocity of the crank shaft then not 
only can the rotation of the rotation shaft 3 of the alternator not be maintained in a high rotation region, but also stress 
in opposite directions acts repeatedly on the endless belt 15 which is rubbed against the driven pulley 7a as described 
above. As a result, there is a possibility that the power generating efficiency of the alternator cannot be sufficiently 
ensured, or that the occurrence of abnormal sounds due to slipping between the endless belt 15 and the driven pulley 
7a, and a decrease in the life span of the endless belt 15 cannot be sufficiently prevented. 

[001 1] Moreover, in the case of the alternator pulley unit with a built-in one-way clutch described in Japanese Patent 
Publication No. Tokukai Heil 0-285873, only the size of a torque for pressing the respective rollers 13 constituting the 
one-way clutch 1 0 in a predetermined direction is addressed to ensure the power generating efficiency and this torque 
value is designated as 4 N • m or less. However, when the running speed of the endless belt 15 tends to decrease and 
it is necessary to rotate the driven pulley 7a relative to the rotation shaft 3 of the alternator in the direction to give over- 
run, not only does the torque for pressing the respective rollers 13 in the predetermined direction become an actual 
resistance to the rotation, but also the rolling rotation resistance of the respective support bearings 9 disposed on oppo- 
site sides of the one-way clutch 1 0, and the sliding resistance of seal members disposed between the driven pulley 7a 
and the sleeve 8 which are attached to end portions of the respective support bearings 9 becomes an actual resistance 
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to the rotation. Therefore, in the case of the conventional structure described in Japanese Patent Publication No. Toku- 
kai Hei1 0-285873, the torque necessary to rotate the driven pulley 7a relative to the rotation shaft 3 of the alternator in 
the direction to give overrun, actually increases to larger than 4 N • m. When in this way the torque increases, the torque 
which becomes a resistance against rotation in the direction to give overrun, suppresses the rotation based on the rota- 
5 tional force of inertia of the rotation shaft 3 or the like. Therefore it becomes more difficult to sufficiently ensure the 
power generating efficiency of the alternator, or to sufficiently prevent the occurrence of abnormal sounds due to slip- 
ping between the endless belt 15 and the driven pulley 7a, and a decrease in the life span of the endless belt 15. 

Summary of the Invention 

10 

[0012] In view of the above situation, the present invention has been developed for ensuring the power generating 
efficiency of the alternator and preventing the occurrence of abnormal sounds amid a decrease in the life span of the 
endless belt. 

is Brief Description of the Drawings 

[0013] 

Fig. 1 is a cross sectional view of one half of a first example of the embodiment of the present invention. 
20 Fig. 2 is a cross sectional view taken along the line II- II of Fig. 1 to show only a one-way clutch. 

Fig. 3 is a cross sectional view of one half of a second example of the embodiment of the present invention. 
Fig. 4 is a cross sectional view of one half of a third example of the embodiment of the present invention. 
Fig. 5 is a cross sectional view of one example of the conventional alternator. 

Fig. 6 is a cross sectional view of one example of the conventional alternator pulley unit with a built-in one-way 
25 clutch. 

Detailed Description of the Preferred Embodiments 

[0014] Ah alternator pulley unit with a built-in one-way clutch of the present invention comprises, as with the alter- 
30 nator pulley with a built-in one-way clutch heretofore known: a sleeve that can be freely externally fitted and secured to 
a rotation shaft of the alternator; a driven pulley disposed concentric with the sleeve around the sleeve; a one-way 
clutch provided between an axially intermediate portion on an outer peripheral face of the sleeve and an axially inter- 
mediate portion on an inner peripheral face of the driven pulley, which can freely transmit a turning force between the 
driven pulley and the sleeve, only when the driven pulley tends to rotate relative to the sleeve in a predetermined direc- 
ts tion; and a pair of support bearings provided between the outer peripheral face of the sleeve and the inner peripheral 
face of the driven pulley to hold the one-way clutch from the axially opposite sides, which enable free rotation of the 
sleeve and the driven pulley relative to each other, while rotatably supporting a radial load applied to the driven pulley. 
[0015] In particular, according to the alternator pulley unit with a built-in one-way clutch of the present invention, a 
torque necessary for rotating the driven pulley relative to the sleeve in the direction opposite to the predetermined direc- 
.40 tion is limited up to 0.5 N *m, and more preferably, 0.3 N *m or less. 

[0016] In the case of the alternator pulley unit with a built-in one-way clutch of the present invention constructed as 
described above, a torque necessary for rotating the driven pulley relative to the sleeve in the direction opposite to the 
predetermined direction is limited up to 0.5 N • m (preferably 0.3 N • m or less). Therefore, the alternator pulley unit with 
a built-in one-way clutch of the present invention can sufficiently cope with slight variations in turning angular velocity, 
45 so that when the running speed of the endless belt spanning to the driven pulley tends to decrease, the driven pulley 
and the rotation shaft of the alternator can be promptly and freely rotated relative to each other. As a result, according 
to the present invention, the power generating efficiency of the alternator can be sufficiently ensured, and the occur- 
rence of abnormal sounds and a decrease in the life span of the endless belt can be sufficiently prevented. 
[0017] To clarify the grounds from which the above described effects can be obtained by the alternator pulley unit 
so with a built-in one-way clutch of the present invention, a description is given of a test performed by the present inventor. 
At first, in performing this test, four kinds of alternator pulley units with a built-in one-way clutch heretofore being gener- 
ally used, were prepared wherein a minimum torque required for rotating the driven pulley relative to the sleeve in the 
direction opposite to a predetermined direction (in the direction to give overrun) was changed in the range of from 0.3 
to 0.6 N • m. The test was performed by confirming whether or not the respective pulley unit could follow slight variations 
55 in the turning angular velocity occurring during one rotation of the crank shaft, using a stroboscope. Moreover, the rota- 
tional speed of the driven pulley was designated as 1 1 ,500 ± 80 rpm. Variations in the turning angular velocity occurring 
during one rotation of the crank shaft were applied by providing a universal joint between the drive pulley and a drive 
shaft for driving the drive pulley. In addition, the current load of the alternator was designated as 50A. The results of the 
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tests performed In this manner are shown in Table 1 . 



(Table 1] 
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[0018] In Table 1, O denotes that the pulley unit could follow the variations in the turning angular velocity occurring 
during one rotation of the crank shaft, and rotation of the driven pulley and the sleeve occurred relative to each other, 
while x denotes that the pulley unit could not follow the variations in the turning angular velocity, and rotation of the 
driven pulley and the sleeve did not occur relative to each other. As seen from the test results shown in Table 1 , in order 
to make the pulley unit capable of following the variations in the turning angular velocity when the tension of the endless 
belt is set to 70 kgf, it is required to set the torque necessary for rotating the driven pulley relative to the sleeve in the 
direction to give overrun, to 0.5 N • m or less. Incidentally, the tension of the endless belt is generally set to about 70 kgf. 
On the other hand, in the case of an actual automobile engine, even if the tension of the endless belt is initially set to 
70 kgf, the endless belt itself causes changes with the lapse of time such as a permanent deformation or the like, and 
as a result there is the possibility that the tension of the endless belt may decrease to about 30 kgf. Therefore, even if 
the tension of the endless belt decreases to about 30 kgf, it is preferable that the pulley unit can follow the variations in 
the above described turning angular velocity. As seen from the test results shown in Table 1 , in order to make it possible 
for the pulley unit to follow the variations in the turning angular velocity, even if the tension of the endless belt decreases 
to about 30 kgf, it is required to set the torque necessary for rotating the driven pulley relative to the sleeve in the direc- 
tion to give overrun, to 0.3 N • m or less. As seen from the test results shown in Table 1 , in the case of the present inven- 
tion, the pulley unit can sufficiently cope with slight variations in the turning angular velocity occurring during one 
rotation of the crank shaft, to ensure that the power generating efficiency of the alternator, and the occurrence of abnor- 
mal sounds and a decrease in the life span of the endless belt can be sufficiently prevented. 

[0019] FIG. 1 and FIG. 2 show a first example of an embodiment of the present invention. An alternator pulley unit 
with a built-in one-way clutch in this example is formed in an overall cylindrical shape, and comprises a sleeve 8a exter- 
nally fitted and secured to an end of a rotation shaft 3 (see FIG. 5) of an alternator, and a driven pulley 7a disposed 
concentric with the sleeve 8a around the sleeve 8a. Of these, the sleeve 8a is freely rotatable together with the rotation 
shaft 3. Therefore, in the illustrated example, a female spline portion 1 6 is formed on an inner peripheral face at an inter- 
mediate portion of the sleeve 8a, so as to be freely engageable with a male spline (not shown) formed on an outer 
peripheral face at an end of time rotation shaft 3. Here, instead of using the spline, the structure for preventing rotation 
of the rotation shaft 3 and the sleeve 8a relative to each other may involve a screw, the fitting of non-cylindrical faces to 
each other, or connection by a key or the like. 

[0020] The driven pulley 7a disposed around the sleeve 8a described above is mounted with support bearings 17a, 
17b described below and a one-way clutch 18 on the inside thereof. On the outer peripheral face of the driven pulley 
7a, there are formed a plurality of recesses 19 (four in this case) parallel to each other and over the whole periphery 
thereof, with the respective sections being in a V-shape. An endless belt 15 (see FIG. 6) spanning between such a 
driven pulley 7a and a drive pulley (not shown) is provided wherein a plurality of ribs (four in this case) are formed con- 
tinuously over the whole inner periphery, with the respective sections being in a V-shape. 

[0021] Between the outer peripheral face of the sleeve 8a constituted as described above and the inner peripheral 
face of the driven pulley 7a constituted as described above, there are provided the pair of support bearings 17a, 17b, 
respectively being radial roller bearings, and a one-way clutch 18 being a roller clutch. To constitute the one-way clutch 
1 8 of these, an inner ring 20 for the one-way clutch is externally fitted and secured by interference fit to the outer periph- 
eral face in the intermediate portion of the sleeve 8a. The inner ring 20 for the one-way clutch is formed in an overall 
cylindrical shape from a plate material made of a hard metal such as bearing steel or the like, or a plate material of steel 
for carburizing such as SCM 41 5 or the like, with the outer peripheral face being a cam face 21 described later. 
[0022] Moreover, to construct the respective support bearings 1 7a, 17b, inner rings 22 are respectively externally 
fitted and secured by interference fit to the outer peripheral face of the sleeve 8a at opposite ends. These respective ' 
inner rings 22 which are similarly formed from a plate material made of a hard metal such as bearing steel' or the like, 
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or a plate material of steel for carbyrizing such as SCM 415 or the like, are each formed in an overall cylindrical shape 
to give an L-shape in cross-section, by forming an inner ring side brim portion 24 in a radially outwards oriented flange 
shape at one end rim of a cylindrical portion 23. 

[0023] These inner rings 22 are externally fitted to the sleeve 8a with the inner ring side brim portions 24 located at 
5 opposite sides to each other, and with end rims thereof respectively abutted against axially opposite end portions of the 
inner ring 20 forthe one-way clutch. In this case, the outer diameter of the cylindrical portion 23 of the respective inner 
rings 22 is made larger than that of an inscribed circle related to the bottom portion of a plurality of recesses 25 formed 
on the outer peripheral face of the inner ring 20 for the one-way clutch. 

[0024] On the other hand, an outer ring 26 is internally fitted and secured by interference fit to the driven pulley 7a. 

10 The outer ring 26 serves not only as an outer ring for the one-way clutch 1 8, but also as an outer ring for the respective 
support bearings 17a, 17b, and is also formed in an overall cylindrical shape by subjecting a plate material made of a 
hard metal such as bearing steel or the like, or a plate material of steel for carburizing such as SCM 415 or the like to 
press working. Such an outer ring 26 is formed with outer ring side brim portions 27a, 27b, respectively in a radially 
inwards oriented flange shape, at axially opposite end portions. Here, of these outer ring side brim portions 27a, 27b, 

15 one outer ring side brim portion 27a (left side in FIG. 1 ) has a thickness similar to that of the body portion of the outer 
ring 26 because of being formed prior to the assembly of the other constituent members. On the other hand, the other 
outer ring side brim portion 27b (right side in FIG. 1) is made thin because of being formed after assembly of the other 
constituent members. 

[0025] Then, the one-way clutch 1 8 is constructed including the inner peripheral face of the intermediate portion of 

20 the outer ring 26 and the outer peripheral face of the inner ring 20 for the one-way clutch. That is to say, in a plurality of 
places on the outer peripheral face of the inner ring 20 for the one-way clutch, there are formed respective recesses 25, 
referred to as ramps, whose depths increase towards one circumferential end side (the right side in FIG. 2), axially over 
the inner ring 20 for the one-way clutch, and at equal spacing circumferentially to each other, with the outer peripheral 
face of the inner ring 20 for the one-way clutch being the cam face 21. Between the outer peripheral face of the inner 

25 ring 20 for the one-way clutch and the inner peripheral face of the outer ring 26, there is formed a cylindrical gap 28. Of 
the dimensions of the cylindrical gap 28, the height in cross-section related to the diametral direction of the outer ring 
26 is larger than the outer diameter of the plurality of rollers 29 disposed inside the cylindrical gap 28, in portions cor- 
responding to the respective recesses 25, and in portions away from the respective recesses 25, is smaller than the 
outer diameter of the respective rollers 29. 

30 [0026] Moreover, the one-way clutch 18 is respectively provided wjth a clutch retainer 30 formed in a cylindrical 
cage shape from a synthetic resin, and a plurality of rollers 29 and springs 39, between the inner peripheral face in the 
intermediate portion of the outer ring 26 and the outer peripheral face of the inner ring 20 for the one-way clutch. Of 
these, the clutch retainer 30 is mounted inside the outer ring 26, with rotation thereof relative to the inner ring 20 for the 
one-way clutch being made impossible, by making protrusions 31 formed on the inner peripheral face engage with the 

35 recesses 25 formed on the outer peripheral face of the inner ring 20 for the one-way clutch. In addition, one axial face 
of the protrusions 31 is made to face the end rim of respective inner rings 22, thereby preventing the clutch retainer 30 
from shifting axially. The plurality of rollers 29 are held inside pockets 32 formed in the clutch retainer 30, with rolling 
and some circumferential displacement being made possible. 

[0027] The respective springs 39 are also disposed between pillar portions 40 constituting the. clutch retainer 30 as 
40 described above and the respective rollers 29, to resiliently press the respective rollers 29 circumferentially in the same 
direction (in the leftward direction in FIG. 2). Here, the respective springs 39 are generally plate springs made of stain- 
less steel by bending back a strip-form spring plate in a U-shape or a V-shape, or synthetic resin springs formed inte- 
grally with the retainer. 

[0028] The respective support bearings 17a, 17b comprise the respective inner rings 22 and portions near the axi- 
45 ally opposite ends of the outer ring 26. That is to say, between time outer peripheral face of the respective inner rings 
22 and the inner peripheral face of portions near the axially opposite ends of the outer ring 26, there are disposed bear- 
ing retainers 33 formed in a cylindrical cage shape from a synthetic resin, and a plurality of rollers 34 held so as to be 
freely reliable by the bearing retainers 33, to thereby form radial roller bearings. 

[0029] Furthermore, between the outside face of the outer ring side brim portions 27a ( 27b and the inside face of 
50 the inner ring side brim portions 24, there are respectively mounted floating washers 35, freely rotatable relative to the 
respective outer ring side brim portions 27a, 27b and the inner ring side brim portions 24. The respective floating wash- 
ers 35 are formed in a ring shape from metals having a self-lubricating property such as copper or the like, metals sub- 
jected to tufftriding, metal materials impregnated with a lubricating oil such as porous metal or the like, or synthetic 
resins having a low coefficient of friction such as poiyamide resin, polyacetal resin, polytetrafluoroethylene resin or the 
55 like. These, floating washers 35 are loosely inserted between the outer ring side brim portions 27a, 27b and the inner 
ring side brim portions 24. The floating washers 35 are guided (kept from displacement in the radial direction) by the 
outer peripheral faces of the respective inner rings 22 and the inner peripheral face of the driven pulley 7a. 
[0030J Moreover, gaps between the inner peripheral face at the axially opposite end portions of the outer ring 26 
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and the outer peripheral face of the respective inner rings 22 are respectively covered with seal rings 36a, 36b. These 
seal rings 36a, 36b respectively comprise a metal core 37 and a resilient member 38, and are internally fitted and sup- 
ported on the inner peripheral face at opposite end portions of the outer ring 26 with the outer diameter of the resilient 
member 38 being resiliently reduced. Edge rims of a plurality of seal lips respectively provided on each resilient mem- 
ber 38 are then slidingly contacted with or abutted against the outer peripheral faces of the intermediate portions of the 
inner rings 22 and the inside faces of the respective outer ring side brim portions 27a, 27b. Here, in the case of this 
example, the one edge rim of one seal ring 36a (the left one in FIG. 1) of the respective seal rings 36a, 36b is slidingly 
contacted or abutted against the inside face of one outer ring side brim portion 27a, so that positioning in the axial direc- 
tion of one seal ring 36a relative to the outer ring 26 is effected. On the other hand, of the respective seal rings 36a 
36b, one edge rim of the other seal ring 36b (the right one in FIG. 1 ) is abutted against a stepped face between the other 
outer ring side brim portion 27b and the body portion of the outer ring 26. Concurrently, the other end rim of the other 
seal ring 36b is slidingly contacted with or abutted against the inside face of the other outer ring side brim portion 27b, 
thereby effecting positioning in the axial direction of the other seal ring 36b relative to the outer ring 26. 
[0031] Furthermore, portions on one side face of the metal cores 37 of the respective seal rings 36a, 36b facing the 
end face of the bearing retainers 33 constituting the respective support bearings 1 7a, 1 7b are arranged so as not to be 
covered by the resilient members 38, so that even if the end faces of the bearing retainers 33 and the one side faces of 
the metal cores 37 are slidingly contact with each other, the sliding resistance can be kept low. 
[0032] In particular, in the case of the alternator pulley unit with a built-in one-way clutch of the present invention, a 
torque necessary for rotating the driven pulley 7a relative to the sleeve 8a in the direction to give overrun is made as 
small as about 0.35 N •m (0.5 N - m or less). Hence, in the case of this example, the elastic constant of respective 
springs 39 constituting the one-way clutch 1 8, the sliding resistance of the pair of seal rings 36a, 36b with respect to the 
respective inner rings 22, and the rolling rotation resistance of the pair of support bearings 17a, 17b are respectively 
made not higher than predetermined values. Therefore, in the case of this example, to decrease the sliding resistance 
of the pair of seal rings 36a, 36b, the interference of the edge rims of the seal lips of the resilient members 38 consti- 
tuting the respective seal rings 36a, 36b, relative to the inner rings 22 is restricted to a range of approximately from 0 to 

Ci 9 mm 



[0033] According to the alternator pulley unit with a built-in one-way clutch of the present invention constructed as 
described above, the one-way clutch 1 8 transmits only a turning force in a predetermined direction between the driven 
pulley 7a to which the outer ring 26 is internally fitted and secured, and the rotation shaft 3. For example, in FIG. 2 if it 
is assumed that the inner ring 20 for the one-way clutch is fixed and only the outer ring 26 rotates, in the case where 
the outer ring 26 rotates in the clockwise direction in FIG. 2, the respective rollers 29, based on a force received from 
the inner peripheral face of the outer ring 26, oppose the resilience force of the respective springs 39 and tend to be 
displaced to the side where respective recesses 25 become deep. The respective rollers 29 are then able to roll inside 
the cylindrical gap 28, so that a so-called overrun state results wherein a turning force cannot be transmitted between 
the outer ring 26 and the inner ring 20 for the one-way clutch. On the other hand, when the outer ring 26 rotates in the 
counterclockwise direction in FIG. 2, the resfSective rollers 29 encroach into a wedge shape at a portion where the 
respective recesses 25 become shallow, as shown by the two dot chain line in FIG. 2, based on a force that respective 
rollers 29 receive from the inner peripheral face of the outer ring 26 and the resilience force of respective springs 39, 
thus integrally coupling the outer ring 26 and the inner ring 20 for the one-way clutch, so that a so-called locked state 
results wherein a turning force can be freely transmitted between the outer ring 26 and the inner ring 20 for the one-wav 
clutch. 

[0034] Moreover, in the case of the present invention, the torque necessary for rotating the driven pulley 7a relative 
to the sleeve 8a in the direction to give overrun is made as small as about 0.35 N • m. Therefore, if the predetermined 
direction is appropriate relative to the rotation direction of the crank shaft, when the rotational speed of the engine is 
constant or tends to increase, the turning force can be freely transmitted from the driven pulley 7a to the rotation shaft 
3, and when the rotational speed of the engine tends to decrease, the driven pulley 7a and the rotation shaft 3 can be 
promptly rotated relative to each other, thereby effecting the overrun state. As a result, regardless of variations in the 
rotational speed of the engine, the rotation of the alternator can be maintained sufficiently in the high region, to ensure 
the power generating efficiency, and the occurrence of abnormal sounds due to slipping between the driven pulley 7a 
and the endless belt 15 wrapped around the driven pulley 7a, and a decrease in the life span of the endless belt 15 can 
be prevented. 

[0035] Furthermore, in the case of this example, since the torque necessary for rotating the driven pulley 7a relative 
to the sleeve 8a in the direction to give overrun is made as. small as about 0.35 N • m, the pulley unit can sufficiently 
cope with slight variations in the turning angular velocity which are caused during one rotation of the engine crank shaft, 
and when the running speed of the endless belt 15 tends to decrease, the driven pulley 7a and the rotation shaft 3 can 
be freely rotated relative to each other, thereby effecting the overrun condition. As a result, according to the present 
invention, the pulley unit can cope not only with variations in the rotational speed of the engine but also with slight var- 
iations in the turning angular velocity, ensuring the power generating efficiency of the alternator as well as enabling the 
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prevention of the occurrence of abnormal sounds, and of a decrease in the life span of the endless belt. 
[0036] FIG. 3 shows a second example of the embodiment of the present invention. In the case of this example, a 
pair of support bearings 41, each being a deep groove ball bearing, and a one-way clutch 18a being a roller clutch are 
disposed between the outer peripheral face of the sleeve 8a and the inner peripheral face of the driven pulley 7a. The 
pair of support bearings 41 of these comprises, respectively, an outer ring 43 having a deep groove outer ring raceway 
42 on an inner peripheral face, an inner ring 45 having a deep groove inner ring raceway 44 on an outer peripheral face, 
a plurality of balls 46 being rolling bodies disposed so as to be freely rollable between the outer ring raceway 42 and 
the inner ring raceway 44, a bearing retainer 33a for holding these balls 46 so as to be freely rollable, and a pair of seal 
rings 47 disposed between the inner peripheral face at opposite end portions of the outer ring 43 and the outer periph- 
eral face at opposite end portions of the inner ring 45. These respective Support bearings 41 are disposed between por- 
tions near the opposite ends on the outer peripheral face of sleeve 8a and portions near the opposite ends on the inner 
peripheral face of the driven pulley 7a, by internally fitting and securing the outer rings 43 by interference fit to portions 
near the opposite ends on the inner peripheral face of the driven pulley 7a, and externally fitting and securing the inner 
rings 45 by interference fit to portions near the opposite ends on the outer peripheral face of the sleeve 8a. Additionally, 
the outer peripheral rim portions of the respective seal rings 47 are secured on the inner peripheral faces at the ends 
of respective outer rings 43, and the inner peripheral rim portions thereof are slidingly contacted with the outer periph- 
eral faces at the ends of the respective inner rings 45. 

[0037] Moreover, the one-way clutch 1 8a is disposed between the intermediate portion on the outer peripheral face 
of the sleeve 8a and the intermediate portion on the inner peripheral face of the driven pulley 7a. . In the case, of this 
example, the axial length of an outer ring 48-for the one-way clutch constituting the one-way clutch 18a is made shorter 
than that of the outer ring 26 (FIGS. 1, 2) in the case of the first example described above, thereby making the outer 
ring 48 for the one-way clutch separate from the outer rings 43 constituting the pair of support bearings 41 . The inside 
faces of the outer ring side brim portions 27a, 27b disposed at axially opposite ends of the outer ring 48 for the one-way 
clutch are respectively made to face the end faces of the clutch retainers 30. In addition, in the case of this example, 
the torque necessary for rotating the driven pulley 7a relative to the sleeve 8a in the direction to give overrun is made 
as small as about 0.25 N • m (0.3 N • m or less). 

[0038] According to the structure in this example constructed as described above, the torque necessary for rotating 
the driven pulley 7a relative to the sleeve 8a in the direction to give overrun is made about 0.25 N tti, which is even 
smaller than the case of the first example described above. Hence, the pulley unit can further cope with slight variations 
in the turning angular velocity of the crank shaft, compared to the case of the first example. Moreover, according to the 
structure in this example, even if the tension of the endless belt 15 (see FIG. 6) decreases to about 30 kgf, the pulley 
unit can follow the variations in the turning angular velocity to ensure the power generating efficiency of the alternator, 
as well as enabling the prevention of the occurrence of abnormal sounds, and of a decrease in the life span of the end- 
less belt 15. 

[0039] Other construction and operation are similar to those in the case of the first example described above. 
Hence similar parts are denoted by the same symbols and repeated description thereof is omitted. 
[0040] FIG. 4 shows a third example of the embodiment of the present invention. In the case of this example, differ- 
ing from the case of the second example described above, the respective support bearings 41 a are provided with the 
seal rings 47 disposed only on one end portion on the side closer to the axially opposite ends of the driven pulley 7a 
and the sleeve 8b. Hence, in the case of this example, the sliding resistance of the seal rings 47 in the whole pulley unit 
can be reduced, enabling a decrease in the torque necessary for rotating the driven pulley 7a relative to the sleeve 8b 
in the direction to give overrun to about 0.20 N • m (0.3 N * m or less), which is even smaller than the case in the second 
example described above. Moreover, in the case of this example, small diameter portions 49 are formed on the outer 
peripheral face at opposite ends of the sleeve 8b. When the respective inner rings 45 constituting the respective support 
bearings 41a are externally fitted and secured by interference fit, on the respective outer peripheral faces of the sleeve 
8b, axial displacement of the respective support bearings 41a relative to the sleeve 8b can be prevented by abutting 
one end face of the respective inner rings 45 against stepped portions 50 being a continuous portion of the small diam- 
eter portion 49 and the body portion. 

[0041] Other construction and operation are similar to those in the case of the second example described above. 
Hence similar parts are denoted by the same symbols and repeated description thereof is omitted. 
[0042] Incidentally, in the case of the respective examples described above, the description has been given of a 
structure where the one-way clutch is a roller clutch using rollers as a plurality of lock members. However, the present 
invention is not limited to such a structure, and is also applicable to a structure wherein the one-way clutch is a sprag 
one-way clutch using sprags as the plurality of lock members. 

[0043] Since the alternator pulley unit with a built-in one-way clutch of the present invention is constructed and 
operates as described above, the power generating efficiency of the alternator can be ensured, and the occurrence of 
abnormal sounds, and a decrease in the life span of the endless belt can be sufficiently prevented. As a result, a reduc- 
tion in size of an alternator incorporating this pulley unit can be realized- 
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Claims 

1. An alternator pulley unit with a built-in one-way clutch comprising a sleeve that can be freely externally fitted and 
secured to a rotation shaft of the alternator; a driven pulley disposed concentric with the sleeve around the sleeve; 
a one-way clutch provided between an axially intermediate portion on an outer peripheral face of the sleeve and an 
axially intermediate portion on an inner peripheral face of the driven pulley, which can freely transmit a turning force 
between the driven pulley and the sleeve, only when the driven pulley tends to rotate relative to the sleeve in a pre- 
determined direction; and a pair of support bearings provided between the outer peripheral face of the sleeve and 
the inner peripheral face of the driven pulley to hold the one-way clutch from the axially opposite sides, which ena- 
ble free ro.tation of th,e sleeve and the driven pulley relative to each other, while rotatably supporting a radial load 
applied to the driven pulley, the alternator pulley unit being characterized in that a torque necessary for rotating the 
driven pulley relative to the sleeve in the direction opposite to the predetermined direction is limited up to 0.5 N • m. 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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